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^Ijj -uU^ MATLAB (r 
Uj oJi^o jj MATLAB l> (jjj j^v-u^a L $^^jlS' (jijj^l Of 



r 



MATLAB jfjsl fj b ^ loal ^_LiT 



MATLAB jl jsf fj b ^fjujf ^_L£T 

:jl5>L ^» o__^j jL^>- L« MATLAB ia~>«^ j> & *s>Jl^> js 



Current Directory 



Command window 



Editor 



Work space 



Command history 



j <- copy pJljJ^ 
^past 



command a I ^ ^Uoib j l* _,jcu <u J? ^y. ol**>U*l :Work space 

.jlaj^ (jijU; (ol l$I l>) window 

dSC_Y j^ljlT^^- '2' 

: MATLAB 

y^ 4^- ji j 

.i/ jl/ ^ ^Jcu jb/ (underline) f 



.JLil) OjU (<uU^ ^U) j^Lsol -LAS' 



U * Ij ^jJ? oUT »is keyword f\ command windows ^ 

MATLAB oLsif 

<— ji i j-i^yi 41«5>jJ <= »A=2 



Work space 



Ans 



Work space 



A 2 
B A+2=4 



»A=2; 
»B=A+2 



»A=2% A is a variable Stu 
»exit ^IVjATLAB jl£j>jji-o 
»quitj 

MATLAB o(j^^ ff^Jf 



<*fl u«ci j; command window <^i^> jl »CLC a-il^ dS'U ^ jji~o 



.x5' t y. I j Directori dSC ^IaJjU j Directori <— y j :DIR jji^o 
»dir JjU ^1 % oUwiy 
»dir MATLAB1 



Jli. 



»dir (MATLAB) 



»mkdir MATLAB 2 % command mode 
Jli. 

» mkdir ('MATLAB2')% functional mode 



»delet filename 

»delet ('filename') ^ 



clear jl i_sJL>- _ <r Jcu Jaia _po 



»clear A 



clear jl l& jjc* Jsi^ 



JUs S/j^w twLiU JUs j; (work space f jl) JUs ^l^ 



»work space 



»who 



»whos 

.jLS'^yi c~~J i j^- t^jlS" (_$L^23 aS* Ij MATLAB (^L&Jj U what 

»what 

.•X&s^gA ^L«-j l» 4j ^_*» il /yl L i^jjL^s ^£ Ij j-J&t ^-vul which jj^s 

jn.:»2*(3+4/2) 

*/ \ 

■^cr" f Ji 'j Y 4\2 x;U ^ ^ j^jjfc c^ks> f\ 

And (cl,c2) <- cl & c2 

Not (cl) <- -cl 

OR (cl,c2) <- cl orc2 

^>-»R=[2 5 4 8] »R(1,3) ans 4 

I MATLAB 



a 
b 
d 

e 



-> »R y (r,\)J ans d 



»R=[1,2,3,4] 
»R 2 =[1,2,3,4] 

Iflfrja 4ji(jT abwf 

»R3=1:1:15 

R3=[l,2,3,...15] 

»RB = -1:-1:-15 -> J^^s, 
r > »X=[1,2,3] 

AiUl »X=[X,4,5,6] J 

Anser 
X= 

[1,2,3,4,5,6] 

»x=[6,7,8,x] 
X=[6 7 8 1 2 3] 



»Z=[x,y] 



.-u5' ( ^« v j ^« I j aj\j \ Ojj-^s 4j :sort 

flipper L 

— >B(i)=A(i)+2 ^»j>- jlwLL« dSsj L L j j <~->j~t> jl-Li« dSC U 

2 . 

Jaj ji — * — j 4j ili ^l^jl (Jj yH Ij J"*"^ ^-o^" >JjLi j ojli viXj 4jIjI 



j>j = x 3 +2x 2 +1 
j 2 =x + 5 
12 0 1 



2x 2 Oxl 

Oxjt 3 +0xjc 2 + x + 5 



x 3 + 2x 2 + x + 6 



0 0 15 



= [1216] 



JUu: A.*B 



3d- A.*fl 



12 0 1 
0 0 15 



[0 0 0 5] 



:ceil 3 floor £>(y 



»a=floor (5.7) J 
a=5 



»ceil (8.2) J 



:Floor 



Jli-:»gcd(78,42) J 
» 1cm (8,2) J 

Y=sin x 
Y=x 2 



.ijj(_y> 4j Ujb j^j ^ Plaot 



Plot(x,sin(x)) 

»x=0:0.1:10; 
»plot (x,y) J 



»x=[l 2 3] 

» y=x 2 
Jti* : y=x 2 



Plot (x,x 2 .) 
»x=0:05:20; 
»y=x 2 .; 
»plot (x,x 2 ) 



nsin L sin ^ ^Uai^j «U; MATLAB dSC ^ j>^>- ^ LOOK FOR jji~o 

.jlo^ jLu Ij OjLp ^ L OjLp JT j^ ... j sin.cos L 



1 1 



Jli« look for sin 



o j->>-i J^s jl ^-£>\ jz>- ( _y & ( _y Li 4j Ij ( _ s -»-' , l J-^ J' I jl jsl ^ ^ Ij jl»-*j.i 

jo/ 

; j.5 L^jI y jj jj -U^w« ^Li Ij 4jLL« j_gL*41^j ^L»j 

»w=[l,2,3] 1 2 3 

W=[l,2,3] 1 2 3 

»v=[1.2.3] 

JH.» v' => 1 2 3 

» W' => 1 
2 
3 

Jts,» [1 2 3]' 

1 

2 
3 

» [1,2,3]' 
1 2 3 



[al a2 a3] 



bl 

b2 
b3 



= a l b l +a 2 b 2 +a 3 Z> 3 



»A[1 2 3]; 
»fl=[l 2 3]; 

»l + 4 + 9 = 14 



:^..;fT ^1>»jI MATLAB jljsl j$ ^ ^^yU dSsj j^ljs^ ^S^l 



» a=[l,2,3,4] 
Or 

» a=[l 2 3 4] 



> 



[1234] 



i 



»a=[l 2 3;4 5 6;7 8 9 c^j> 



1 2 3 
4 5 6 
7 8 9 



» A=2:2:100 



2 4 6 8 100 



: <U5o 



A=2:2:100 
B=l:2:100 



2 4 6 8... 

100 

1 3 5 7 .... 



1 1 



C=[A;B] 



1) A=B(x,y) 

2) A=B(x,:) 

.i ^« jl^l A jJcj> ji t o J-i I J^- X JajAt I* o ^L»J <u B jjLo jl 

3) A=B(:,y) 

.i j-'S' jl^S A JjL> (_£ jJCji ji J oJj* l-k>- Y O J**" ' ^2-* ^L»J (_$ljl <U B ^j^J jl 



1 1 1 



B 



1 


2 


3 


4 


5 


6 


7 


8 


9 



A=B(2,:4 ► A = [4 5 6] 



C=B(:,3) ► C := 



B 



3 
6 
9 



1 2 3 
4 5 6 
7 8 9 



10 11 12 



»B=[B;[10,11,12]] 



B=[2,:]=[10 11 12] 



B= 



/ 



B= 



B=[2,:]=[10 11 12] 



10 11 12 



10 11 12 
4 5 6 
7 8 9 J 

»B = [B [ 10 ; 11 ; 12] ] 
»B = [B [ 10, 11 , 12] ] 



B 


[4, 


:] = [7 8 9] 


B 


[3, 


:] = [4 5 6] 


B 


[2, 


:] = [10 11 12] 



»A=eye[ ilju; , j ^Ijuj]- 



»B = [B [ 10 ; 11 ; 12] ] 
»B = [B [ 10, 11 , 12] ] 



eye(3,3) 



1 0 0 
0 1 0 
0 0 1 



» A=[5,6,7;8,9,10;ll,12,13] 
5 6 7 



8 9 10 
11 12 13 



Jt,A=[5,6,7,8,9,10,l 1,12,13]' 



5 8 11 

6 9 12 

7 10 13 

Jli,» A=[l,2,3,4,5,6,7,8,9] 

»B=[1,2,3,4,5,6,7,8,9] 
»A*B 



MATLAB j: 



: ones £>tf 

» A=ones( Ja~> juu , o&**> juu) 



Example: 

Ones(2,?^ 

"V 



1 1 1 
1 1 1 



: zeros £>U 

»A=zeros( jl**> afjuu , jwJ) 
Example: 



r 



w 



Zeros(4,2) 



0 0 

0 0 

0 0 

0 0 



»A=Rand( Ja* juu 



^ jlS' aj y,.:...,^..* noise :>L>cjI <_£l^j ^L? j r jl.-U5' ^ jJ jj ilSC j ji-4> ^jS^L^j iljpl 

»A=magic(03i*>,jk*> £ ju: ) 

. oL~>^j o I o j jJa*» _y (_s*^^^ t^^ 1 y < ~^ j magic 

»A=unique(B) 

Example: 

B = [2 1 1 1 3 3 10 4 4] 
A =[ 1 2 3 4 10] 

j ^la-^ j I ^jJjl 4^ i-X^ Y <1jjj^> 4j Ij ( j^u L« ojlJJl I.JLiL Size ^j-Jjl 

Size ( ^jJU fv-f ) 



Example: 

c 



1 2 

3 

4 5 



^ A 



» D = Size ( C ) 



» A = length ( B ) 



X£ dS'L I j jU y 4^«jL*s ClC jJua 



10 20 30 

11 2 3 

12 22 33 



[33 44 66 ]>- 



»plot(x) 



X = [ 10 20 30 ] 

»plot(x) 

»y=[l,2,3] 

»z=(x,y) 

»plot(2) 



»A=max(B) 



I (_£ ( _ r oyU (1)1 J-^l^- 



»A=min(B) 
»A=mean(B) 



I ' l 



B = 



5 
3 
1 



6 7 

2 1 

3 5 



1 

3 
5 



2 1 

3 5 
6 7 



A=factorial(B) 



A: 



7! 6! 5! 
2! 1! 3! 
5! 3! 1! 



A=rot90(B) 



7 1 5 
6 2 3 
5 3 1 



For jJ&> |» U = £3^ 4kai : flf : b 4k» 
End 



While (^) 



End 



If Jjl^jA 

OLJLo.fi 

Else 
OLJLofi 

End 

If J 3 ( b£ 
OLJLofi 

Else if fpbjli 
OLJLofi 

• • • 

End 

:JLto 

A=0 

For C=2:2:100; 
A=A+C 
End 
B=A 



.jLiL^ jLp aJL ji ^yUsi ^^ai aS* -us'^y jU y (j-o jiu as' i ^y^" eye ^ «Eye 
JUL. A=eye (4) 

Jufi aJL j _^ks ^ U- ilapl L <_£ _^ks ( _ r o_ ; j"U jU y diag Diag 
Jts, A=[l 2 3]; 
» diag (A) 



»A=[1 2, 3 4] 

=>» diag (A) 



Jtu » ones (4) 



1111 
1111 
1111 
1111 



»zeros (3) 

0 0 0 
0 0 0 
0 0 0 



»Rand(3) 



I d£ jT ^Lp ^Lj 4Tn*n £ I ^L" ones ^Lr 



I jT ^Lj 4Tn*n ^L" zeros ^ir 



.c— .1 d5C j ^ j ^U^" jT ilopl <tT n*m ^L" :Rand ^l" 



'3*3^ 



J*' » Rand (2,3) 



x y z 



x' y' z' 



»D=Rand (2,1) * 10 



x 

y 



jj> \ « ji \ ^A j Y 



Ij « ,6 jl j > <o Ij < ,£> jl lSjL^I jl^> lj ^I^pI ^ :Round 



^Jb^j oJmS- (_$L*i 

Jj jails' ti^-sl ^S"— & ^jtL/s J j^—f ^^-ijj ^»*-U^_s— V ^j^Ui (_g L& ^jl. i— T ^^jLj— ^ 

jj^ j>- ^ji^jx-S «cS j>- (jjLij j» notion rtachiy-?' 

photOShop J' jb _^ <_$L* jljsl^ y Jij^j jl J*t t^il X lS^ao^J^ ^jj^ 

..ijb i y>- j MATLAB 4j JfJb ^jjL-Ut^ jljsl » _y dS\j jT jl j 



y j*2j O-i ^ ....... H o-Li oJJl J^- (_£-SjJJ jl J J~&> 4^- jA ^y\ ji '-(S^JJJ J J~&> O9L1 ji— ^ 

.jsS" 1 ^jlj lj >— ' ".^jI ^jI scanner jjj y\> j\ y tc. .t^jl ^j| ^a^-^ ...... » 

.Os>-I.S^ L^j I £3j 4j j^aj ^ijli^j (_gL&ci^J^J jl oilal^l L Jj L y ^Ijiy^ jl & 

^\y L^jT jl jlji C~^l yj*3J jl LS >,^ A L ^'}iJ (^i^L- 1 t<d>- y> ^1 ^jlS' <_9-U '-yy^ J* J'- 5 

^ l^S"jjj <JL»J>- jl tbtjl J Jjb jS' y> tojjj i?LL' ^yL^Ll-i O ^S' o^LiUol Jlajij^A 2 yj\^ 

.2 ^ y>iZ^>\ jl y .t.^jl ^j| ^j,^ ^■ T . ^ .^i.. a 

4j t^jli^j^a jj jJL'l 4j o-Li ^1 y>C^J\ (_gL* ( ^S'jjj jl o^Lal-ol li <Jb- ^jj I j^sj jJUl— f 

.^jS'^a j^^ 3 y j jJli I Ij Q. .t.^jI ^jI » j2 U^ejl j o^jj J^LL ^jL^Ll^ jl ^j-^j ^Jli* ol 
■ " 'i » x,y o I j-5 aS" i\i oLL! f(x,y) ^Ij Ja-o jj ol jj lj j-^j <i^> :Jh*>ej ^ jj 

.-L&i^> jLiUj lj 4J2AJ ij I ji y j^2J ^ L-ijj CLj-XJm i^sJLi jAji f J ^jjl^a 

-^y t3*^l ^i^" csd^ jj ^ graylevel L grayscal L j ^ ^^Tl^ ^k- ^>lk^l 

.Jjlo-Li J-^-lj y j^2j (_gi|jj«j jl ^j^jj y .5 j£ 

X^Sj^gA ^\l^>ui \j y J^iL ijU^aL) J divas' (_^j|jia tf(X,y) jljio j X,y jj ills 4^ ^yUj 

.j^jf ^ sampling lj x,y ^li. Jl^i^ 



'I 4jiaj j.5 ji j^oj ^>\^Jmjj O-Li oL~J 4j I j I jl j jljJLs t^-i.'fT^a o^Lil^l Jjj^a 

.-Lib Y66 Ij « ^ JJl jj 4^* .C-**l ^jIj A jIjJLo 4j Ij I j~fils- y*> 

0 .UAi oLxJ Y&& jljJLi j oL^ L 0 j-j ti^jj o-UA.5 (jLiJ jjl^s jljJLa 
Jl?- j.5 Ij L^J ! La J j>- Jls- J.S aJLh! aS" j^'Loj *)\L« ^OS' ^gjloj 

(jjl '-^^ j***" J,^ 2 *-" •j*-*^' a^Li^l j-> ^jijli^j jl Jj*l> jjUjU j~Ju 



.5 43 ^ ( j-jjj.5 Ja—i jJ ^jhJsS* '. Jjl <ds- y 
.(^jjjy jL^j j-^j 4J jj-wj^j ^ J**^" i3~~" dsli j^ ^y^s- jl '^j^ 4Jb>- y 

..i J-"(y 1 >l»«2jl ^j^fls- Jill j-i Li j st'.c Uaa ^L»j jLa jl :^jL^>- <ds- y 

1-^- to-Li ( >U>tjl j JiLv <J - *"^^' ' ^Jb- y 

.^^5' ( ^a ciS'Li IlOiS AjjS' jA jl Ij J^i^o j 0L1 ( j-^P 'C - ^ ./* 
.Jj I ^yi C-«w b dS'*^ iljpl Oj L^J ji jL <Jb- y> 



Yn 





50 100 isj 300 m 300 



TV 




^2^>tj> j jlS' j.S ojj j^l j 43b JL*& y ^Jm 'J\S y_ (_gL*^^wL^7 Jl olal»*l O ^j^Ij ^ * 

.5 jS ^ jl cslal^l 

jj Jl H01SC i^Jsd^- J j l^j Q. 1 a tS" ^ ^ J CF^^-M i-^^"^^^^ (If* ^^^^ ^ LS^"* • < ^^ J 



T A 




:RGB cSj Jju> 



Blue ^ 




: MATLAB j» 3^ ^ L»Li 

JjII ^l.^ fj\ y Iji^I MATLAB jljsl j-s ^jL^j (jJti I) JJ^»=j j (jijbjj <_£l_^ 



Y 1 



(C> ■»! -LjL* <lSL>j o-UAi oL^J vl^J j oL»* ii^jj o-UJO 

MATLAB <u ijjj jl a* yJ u :(indexed) ^j^li b ^^Sj ji3l*aJ- f 

li^jj (_£ oJJjS" ^joixJXtj* y[* il-ipl jjjU^j ^1 j^Oj-i ^> j J)[a 4j Jj -Lj 

o-Li <U**j jl jsl ^ j <S 4J23U- j.S I j j^»o i J^^i (_gLft li^j'j ji ( j-u U V Oj yP Aj 

^ y.jUaj" ^ :(Gray) ^j^fte- jj^LaJ-jy oo^ b ^gSj j*c jjjLaJ- f 

^yl ji OjlaJ ^jjl L i\i ( j^jLJ RGB (_£la> y\ja ^IUpI -UjU j ^Lj A Cjjyp 4j 

..SjI Jj i y>- j ilSvjj I* y[* 

V jl yj[^ : RGB j^LaJ- f 

..S ^« il^sjl y[* V 




^1 




..s j^^" ^ 4J23U- j*-?'"*' ^-^L 1 *j a i*i >.a." Y&& 



Pixel 



pixel 




Binary Oil 

jj j-^j t±5vj j I ^j>-j j>- j nois i_Js.xp- 



Jj>.3 *i cH 1 L - 



.ijb J-S'Ij ( _jl-^'l J-*-^ J-i ^ JllJ>»Ji j-^j ^jl-SjJ 



oj-i index tj^^j jA ojjjLj j>[* jl o^Lai^l <_$L>- 4j o-Li index ^jjU^j ^jJ* 

.j (j^i^ index :>.u> jLa I L^j j 

Jmread jji«o 

J^li Aj \j y j^2j j <Cs>ej j (_g jJ&a ji Ij (1) I j oi ^S' ^yl j^-l ^3 Ij ^lij i j y j^2j imfetld j jl^O 

I=imread( 'c:\my computer\test.jpg' ) 



rr 



MATLAB J>j\*j> 
£ imread jl <oliiJ I MATLAB _k^» ja 

T format 
: Jli« jl yp 4j 

^j-j y L> I j.5 jA j I JJL» . Jjfc J^s jl^S Is jLi»-l j.i I j j I J <Cs>ej j I ^li 4j (_£ jJCj> jl \j y y^l 4j 

.-Uo^<> jLij Ij <diaj jl ^ LJj jj O-Li 



Imshow (I) 
Imtool (I) 
Imview (I) 

^Ujl^l Imtool jji~o ji ^jj^ j& y.j^ cri^ <-^'y. Imtool j imview jji-o 



( j^u Lj Ij I j> j~&> L^Jj imsllOW I jLaJ^A J_jl» 4j lj j^sj -ijr |i-^*l js^> lsI 4 -*^^ £\ 

o^Lai^l figure jjL**i jl jj jU^j <l»j& ^j^j L»j ^\ ji c,xa j-^> 

Ii=imredd('ajpg'); 
I 2 =imread ('b.jpg'); 
I 3 =imread ('c.jpg'); 
Figure , im show (10; 



Figure , im show (I 2 ); 
Figure , im show (I 3 ); 



(Gray) O^y i£ y~f\±- 



.(RGB) <jj| ~b l^yi <_£-^ j LS^'j *~ "S^" ^ <ji' -^ a * a J* 

y j-^j 4j jU L&i^jjlS' £ I c~~»l jl^jj^- ji iS^'^j *aI jl Gray Scale ti5\jj Jx> 

L Ji^L <cJM.s jLiC jI-LL> R,G,B (_$Lai<uJ & 5>b -L&l <_£ ^i^S'L>- jIjJu ^loj J-«^L)_ 

Gray Scale <^l ^ I RGB <^>_ iS^jjj y.y^ ^ lS-^j' j- 3 <— 5 <yj *t *°r y 



.ij^M^a oiLi^ol _y j J_j^>^ jl O I 0^_^ 



S-R(x-y)=S-G(x,y)=S-B(x,y)= 
[R(x,y)+G(x,y),B(x,y)]/3 

Reb2gray (Jx z jy > ^-jru) 



jl J^^"\^- ^ia^ 4j ^^>oj y j ygj <1^> ^JjJ—j (_^I^J 



ojjl j>- is^jjj jl GPg j test 2 ,testi (_$L*^U L j_y^ j-s & .x^j^j ^l^ul'^ :JUu 



Ii=imred ('testi.gpg'); 
I 2 =imred('test 2 .gpg'); 
S=rgb 2 gray(I 2 ); 
Figure , im show (10; 
Figure , im show (I 2 ); 
Figure , im show (S); 

Imshow s; 



.j^jjUSo ', S Jas»- j.5 A^jl L j 



o j>^j £ jl jji— i jU y Ja^- o j^'i MATLAB ji I j i _p- <uU^ <_£L> :<c^j 

L .x^S' o j^-s i^ol.m jjj^j L j i_j li c js^j d)l I j ^ j^- ^Ij^ oljji-o j 4ii I j Edit t^ljj 

o l^l MATLAB Li <ul'^ ^ U ^ly-l _> 

3d Jj jfif 

t^J& jl lj ji - ^" j.5 jl?L^* ^Lfc^J-w^^j ll^) j j d-JwL^ 45*" O-*^! jj^' a /^j Jj ojlJjl jj j-.^" j.5 Jjj jJIj 

Ij (Jtb>^ J^-l y> lj pJL ji/> jl <_£ y_y~al ^_Jl jJ ^y J^2l« ^jjl <_$L; 

o I ^S' jl ^y^ L> y j~*2j iSjj ji s j^JLp JLpI I < *-* uj L« c~>*l IjJ I 

4j i^gA-** j>^\a» tL&J-^^J jJiULo Jjj yu ..5 ji ^> ^j^aitCLs C~~»l oJi j~Ju jl^O JsL) 

Ck'JJ^ !»- ' >■ " «■>■>«' C.S' ^)LLi <u jl _y Jjj jjij jl Jl!* ol <u ^ j^i,?* J""*^ 
^-^-l tjciJJ^ j' ls^'j 14 J- 5 tltti ^ «ilJ>-j ^j^" ^y ^yloj °jLI ai^jIj^. 

Im subtract (Ii,I 2 ) 

jl lj jJ j-^J lj L^J I jl ^l-\S' Jj L o Si\ j^- i^^JJJ jl lj j> y-fiu ji jLi (_gl<L«U^j ^(Jlio 

.Jjk^ ^L' 

Imsize (^.yu ^l) 

Ii=imred ('testi.gpg'); 
I 2 =imred('test.gpg'); 



Imsize (Ii); 
Imsize (I 2 ); 
13 =imsub tract (I1J2); 
Figure , im show (Ii); 
Figure , im show (S); 

^»j>- \j ^liLla (_$L& J^»^*j (_$!■* ^jll^jj O-Li y j~&j ji aS" 'I ^ (j->l 4j ^ 

Ij oJIjJI y_y^u js y_j ji_j~£u y_j~^ J '|»iJ^ J.J^ *i JJ^*-" 

.j^jI j^- ^> \ j^u 5 ^ resize ■Xi L 5 jjj j -^^j ajljul jS"! ^ 
Imadd(Jjl j-^j ^jL> t ^ji y j~&j ^j*U); 

I -k-^r jdj-^" * J ^ ^ a i 3' 'j a 2 err" J ^'j*^ lS-^jjj j' b a 2 j &i jdj-^" j- 5 : J^* 

Ii=imred ('a.gpg'); 
I 2 =imred('b,gpg'); 
13 =imsub tract (a,b); 
[x,y]=Imsize (10; 
Imsize (I3); 
I 3 =zero(x.y); 
I5=imadd(I 4 ,I 3 ) 
im show (I 5 ); 

jli^j li^j aS' ^~ iL <C-ili Q3 Jj L ti^jj ei^j ji^jI jl> Ij ^yai>e^La Jj l> Ij 13 Jj L* 

.-Lib I3 L> ^jl aS" j^j jL-o^i jjL^ zeros L 
rv 



Iji^aS 0<V J*>&> 

d£ p 

j\ ^J-^^^j ti^j ^J^*^* wU5^^« a^L fli** *! La^L^*^*j Ll^j j ^jJXj L»j jj ^la^ L jl 

Pixel(I,j)=L-l -pixel (I,j) 

"0 1 
1 0 

2-1-0=1 
2-1-1=0 

_p j»j jb ^isu- ;0<X<255 ^ o jlji 

^128 18"" 
1 20 

258-1-128 

^g^j J-Jli^o aS' j^lajLkA -5b>ejl ^HJJ- 3 o^Lal^l l> Ja>- OLj vi^j y*-^° JLlS" ^jP jS 

y> 'I j~~j> Jl ^JsLLa j.3 4l*sj J ti^JJ {jJj* J^^s Ja^- l. i SrJ Obj ^j^^ Jl 

Imcomplement (^yU) 

Ii=imread ('testl.tif); 
I 2 =imcomplement(I3 ) 

rA 



Figure imshow (10 
Figure imshow (I 2 ) 



i _j~£J Ij O I C ' 8 1 ^* J 0.5 ^S' C~9l> ji iS^JJJ 0 j-> c£^J^ (1)L"^ J _/> _j-^J ji 'Jl J~° 

I^imread ('test2.jpg'); 
I 2 =imread ('test2'); 

I 3 =imadd (h,l 2 )/2 ► cfil* *, 

Figure,imshow (I 3 ) 



I=imread ('test2.jpg'); 
1(100 , 105) 
(200 , 5) 

Ii=Rand (256 , 256) 
I 2 =Rond (10 
Figure, imshow (10 
Figure, imshow (I 2 ) 



(Y6? 1 tY6?0 x£ il^J ^ I j y_ j j^aj" :JLto 



colums j row Ij 

j yL/s aS' (^jIS* jivS'y- dSvjj) Ul j*-^" ^ o .sialyl Jjj Jl 



Row =256; 
Clou=256; 
Mat(i=row,i:col)=0 
Zeros= (row,col) 
For(i=l :row 
For (J=l : col-I;) 
Mat (I,j)=l 
End; 
End; 

Row=256; 
Col=256 

Mat(l:row, l:col)=0; 
Zeros=(row,col) 
Mat (100,105,:)=0.5 
Mat(:, 100: 105)=1; 
Imshow (mat); 

For i= 100: 105; 

For j:0:col 

M(I,j)=l; 

End; 

End; 



-5^1 ^J>-J _f~ ' J y.j jij~&> 



sL_- I j 4>J-stf J_T zero L 

^j-a L*i il-UJ 4j pij^J 













for <uJL>- U 



For i= l : row; 

Forj=100:105; 

M(I,j)=0/5; 

End; 

End; 

j (RGB) ^S' Jj-Lj ls^j ./ 'j ./ ol ^J*^ oJui index y 

1) gray 2 ind index <b _,i~SV Jjjl; 

[x,map]=gray 2indx(I) 

.jc5' t y> Jj-Lj Jui~* jT l&index £ <o Ij jT I ^^yU <u ^l<_£.5 jjj 

INDEX -^18 

jcT^y. JjJlJ index 

dSC <o I j sjui index yj^aj Aj map |>A j J jb ( _ r uyL> ^jlxj c—a index <J «l 

2) ind 2 gray 

Y= im2 gray(x,map) 

3) y=im2bw(x,T) 

.-US' Jj JLj (bw) ^gijijS L JLjL^ j oL»* ji y^j vi^j 4j Ij ^A L ji jA 

4) x=ind 2 rgb (x,map) 

RGB <o Jj jl7<— ojj. index 

5) [y,map]=rgb 2 ind(x) 



6)y=rgb 2 gray (x) 



7)y=mat 2 gray 



.1 RGB <r- index 



j jl-Lla <_$ljl.S t 4j't-o I Jl mitts' jLijIjju aS' X (_$L& J-^L)_ jl <tl»<0 j I <_$ljl <b 



<bf jji-ijl * y=im2bw(x) 



Image processing tool book (IPT) j\y\ jJ^ ^jb ^ 



:JUu 



2j" d^J 



F=[l 2; 3 4] 
Figure, imshow(f); 
Y=im2bw(f,0/6) 



1 2 
3 4_ 

1 > 0.6 => 1 

2 > 0.6 => 2 



G=mat 2 gray (f) .jls>1 jup j <i5C ^ juL Jj-lj L $_ r ^5'l^- <o o~ J .J^' 

Figure,imshow (g); 
Y=im2bw(g) 
Figure,imshow(y) ; 



0.5 
0.2 



0.33 
0.6 



T = 0.6 



0.5 < 0.6 



0 
0 



0 
0 



0.6 = 0.6^1 



^^iiL (_^L*4jli^! (j^slj j ^ ja j>c^J\ i.{^ys^ j) contrast a -ujU ^ LL»^> j 

.a ^Ja.-j ol _pJa 4j U c->-I I j ^ I X imaddjust j histeq j^l y ^1^1 1 
Ij y j^sj ^1 y.-,^ oi ^ d-9l> ja lS^jjj j' p.tif ^Li L jj j^sj aS' (_£l<ul< iJUu 

_/_J^2j" C—l j^IjI jfll Jjkl« 4j ( _ rr - J Sib (j^Ui 



I=imread ('p.tif); 



index 4j (_£ ^i»«s'ls~ ^2-* Jj-li 

«b Ij j! j cJLji l^^jjj j 1 camera 

.JL*i ^rJ.UJ ^>-j Ij y_y^ jA j oi £ Ji-V" index. 18 I ojla index j>_j~& 

I=imread('camera.tif) 
Figure(l), imshow I 
[x,map]=gray 2 ind (1,18) 
Figure (2), imshow (x,map) 

•cobmp V U- ^3/- j> Ij ^.j^" ji y*> j Jjiaj 

I=imread ('c.bmp') 
Figure (l),imshow(I) 
G=mat2 gray(I) 
*figure,imshow (g); 
Y=im2bw (g,0.5); 
Figure (2), imshow (y) 

Jj -ij Ij (j I j 09Liji iS^jjj 'j f»tif (j*^ ^ °-ui index i ^^>j y y^> <^£> & jl> (_£l<uU^> 



Imhist(I); 
J=histeq(I); 
Imhist (J); 
Imshow(J); 



i t 



I=imread ('f.tif.jpg') 
J=ind2gray (I.map) 
Figure (1), imshow (I) 
Figure (2), imshow (J) 

Jj-Lj (j^J-ljl ij oJ>J> index y_y^u d£j 4j j aXi\ j>- t£$ jjj jl Ij RGB y_y^> viivj aS' <_£|<uU^ 



I=imread ('f.tif ); 
[x,map]=rgb 2 ind (1,15); 
Figure (1), imshow (I); 
Figure (2),imshow (x,map); 



Spacial Transform :ol&> jlJ 

^jU jji^o ^jjl (.s^-iL 4 sjj ^ _/ j-^j ojljj'l irnresize jji<^o 

I=imread ('p.tif ); 
Ii=imresize(I, 1 .25); 
I 2 =imresize(Ii,[200,300]); 
Figure (1), imshow (I); 
Figure (2),imshow (x,map); 

^I5\i* ijj jl^o ol ji^ii ojljjl 4j j y^sj oljj-5 (_$l jj imrotcite jji»o y^sn oljj-s 

(j^z*- 4j j3^j> C. 4jjIJ ^ j-* ij^" ^TJ^ 1 ji jlJliLo jjl^i ^1 Jl o^Lal-ol 

OpLo (_gL*<b C ~^>- (j^*" ^r?" ^ j? 6 ^ ty^* ^ j'J J ^-^L- 0 (_$l*<> 



. -UO ( j^u Lj lj y^J j oils C-pLo 

d)l jji J j y_j«aj ( _ r uyLi ijsjjj (_$L* jUjS' jl 

Ii=imread('a.jpg'); 
I 2 =imrotate(I, -3 5 ) ; 
Figure, imshow (I); 
Figure,imshow 

^^Kf-\ L aSsIiI L o £ t >L>tjl lj Jkij ijy ^r^J mOS viSvoS' U ^.i.a.7..,,>a Ojj-/» <u jljj jlS' ^1 

..5 ^S' IJU <C9b (j*'^ <Up-L> <b ^ajijya JsLaj Ol^i> 

aS' i J-^^y jLi (_£lo^>iL) j I y>-\ jl j 3 j£ (_$-5jJJ _^uljL jl yJu lj j-^J imCrOp jjl^O 

4j jj j (_£jj ^ L»j oL^« •XjS' Ij ^ojSj <l>-L> Lt Ow^I jl^"' * j o*L^ o^I^ L«j d) I j 

iL»-i click ji^"' o j 'I + (J^-^ 

^L^>eJl lj jr 1 ' L j^*l jsu ^£"1 Ul iC— 'I jj j~&> tjjl^o \ il)L» jS'jl 

<dL>- y j oib U 4j \j Jl (j* 1 ^ jlS^al <cs Jl lj jij^ '~^t ^ <u ^ j H °<JLio 

<_r?"J j 9 * - L> ol j ^^d' l$ jtj^ ^ * (j** J ^ ' ' Li j « if * ) 4I2JL' Jl £j jZ> L JUj 

. Jjo ^jZj L*j 

jL« jfi* J I j ^L« oj^lp Li j d-w*^l ji j <jt3j jL« jfi" J I I g *J ^J-oL^ L j I 

.-LiL^a Ijl^ jj lj 4J2AJ . " il ^--^-a 

I=imread('a.jpg'); 
I^imcropCI); 



Figure, imshow (I); 
I 2 =imcrop(Il,[40 60 90 10]); 
Figure,imshow (I2); 

:U J~SL ^L-l JsjIjj 
ojb j^p j ^jSal <uL~«js f tp(x,y) oU<ai>«^ I p 4j ^jLu^j tpixel (_$L*<b L^a 



■ 


jd- 


J 


M- 


□ 


J 


J 





dl d2 



2 





12 3 4 



3 
4 















1 





.JLAi (j^J UJ N4(P) L I J 0 I AS' j£> ^ sJLsU p 4JIS" f 4j L^a 1&J^S>Lj JjI 

^ j-^j jl Jb-j>«j ^ j-^j J j» t_£jj X,Y J^^j ^£"1 (X, Y) Jl Js-lj <JU<3U ti^j L>^j 

ujN d (P) O jj^s <U Ij P <_£ __ r kS 4jL»A f 

.0^3 ^ ^.UJ N 8 (P) 

16[N 4 (P)+N D (P)=N 8 (P)] 



.C— 'I oL*«^> oLi^ ^2-^ j\JjLi> a^i>I L> jJ|4jL%w»j& \j I 

.wLiL jL^sj L^J ! (jijjl aS' JL'J1»J>i Ja-j y> j^a> Li pixel 
• yufi ojL> <b tojL ^1 tojU ^1 jj ^ijli^j 



jj jU^j ^^laOjj^ oLSj^- 0*A>La— ^ 

y_jL^j" jl nois Jsi^-Y 

VLi <£ jALk L y_yol 
Jjj*- j*-Al_p- ^ 45" ^y'L j ^\la JSjj ^yi jlS' 4j j_ydi 5j~$J tOf>- J.5 ^L^ _^J-^2J jS" OU 

i_5j ^jJl*- (_$U23 ijs -L>- (_$l t_jL>- Caw? L. j j*-^ ijsi*- y_y^ jl I J J 

jj j-^j ^ijli^j ji j .JjO ( y> ^j^oLoj lj j-^j ji j^i'ls- ^jjj j-^j vi^j ^1 y^*£> 

.-LiL ^yi-i^io * J^^ ut y&>- 

O jb jL^i (_$U AJUolfl L ^al *i/L. I Li ^jU2j AS' JLlS* As- jj 



£1 



jij^ (jijU; c-p- j j^Sy- i£\j> ifj jbj-J jjI : Histogram f( jto^joi 

-Lib ^ imhist(^ ^^fl^ ^jrU) jT 
^^LJ I j ^j^-j js*- j*^* /" J J J 3 j'-^ ^ l£ imshow *UjU jj^-s (ji' 

4j Ij jj j s^gj (jlj~* (j-*^* J °^ C-*sijj^ lS^JJJ L5^^ J 4^ ^1 4^U^j 

_j ^jliijj Jil>J jl <csL j-^Jt <uJjl jj j-^j 3 oili 4^-lj A* ojlJJl 

.JjO t j^loL»j o^>cJj Ij ^1 

A=imread('ml .jpg'); 

B=imadd(a,80); 

C=rgb2gray(a); 

Subplot(2,2,l),imshow(a) 

Subplot(2,2,2),imshow(b) 

Subplot(2,2,3),imhist(c) 

Subplot(2,2,4),imshow(c) 

Imcontour( c 5ji«rb' ^jJU,!!) 

. J^lS' ^jOsi^ji j\ss>- \j \j y yfiH (_£-Ub j Jj jli jLj L»-i aS' jlS' <*J ^)lsj ^/L jy\^i 

(0^ J^IT 4^j Jjl Ij 

A=imread('ml .jpg'); 

B=imadd(a,80); 

C=rgb2gray(a); 

Subplot(2,2,l),imshow(a) 

Subplot(2,2,2),imshow(b) 

Subplot(2,2,3),imhist(c) 

Subplot(2,2,4),imshow(c) 

Subplot(2,2,4),imcontour(c,4) 



Imadjust j^-Tb- jt^sS) 



Imadjust cri/ 1 * » stretchlim ( o»tj^ ) » [ 1 ) 

jj j-^j ^S"l..s j-i ^> ^ JaJj jlS'^ 4j jj j-^j L C*— I ^J^" imadjust ^jIj jl o.slil— I L 

j l^jjijj x* 1 " '-^i J- 1 0,3 -A* t5 1 l j imadjust «U c~-l jl*Ij <_£ j^^>- 
y I _^S' j^*-* stretchlim -LiL ^^jj y j^sj £\ L>l ^^-jo ( j^jLw Ij (j - *" - ^" 0 

. jaJu* j\ j imadjust «ti jL^l I j cjU!jU?I jo/ ^3^*; I j 

A=imread('ml.jpg'); 
C=rgb2gray(a); 

A 1 =imadjust(a,stretchlim(a), [] ) ; 

Cl=imadjust(c); 

Subplot(2,2,l),imshow(a) 

Subplot(2,2,2),imshow(c) 

Subplot(2,2,3),imshow(al) 

Subplot(2,2,4),imshow(c 1 ) 

: histeq 

^ histogram 4^ Ju 3 ^>->jj I (j*** Lw ^ \j y j~&> ^l ^S* y-^-.& jS"l Jl>-. ^—ifCwa a 

. c~-l ciL 

: ji3-*a> 4; (noise) y 4sL?( 

( jjj-faj l y^ jl t JLi- jjjj) Gaussian > 



Jiis jjji) salt & pepper jj^J- y 
(ijj. ^ j^u" cbb^i jijj* (j^j'jii iLs-i & isy.y ^ <_£' ^ jijj) Speckle v 

A=imread('ml .jpg'); 
Al=imnoise(a,'gaussian',0.2); 
A2=imnoise(a,'salt & pepper',0.4); 
A3=imnoise(a,' speckle ',0.8); 
Subplot(2,2,l),imshow(a) 
Subplot(2,2,2),imshow(al) 
Subplot(2,2,3),imshow(a2) 
Subplot(2,2,4),imshow(a3) 



^^rj^ ci 1 ^ jty ^ ^ cy» .rM ui 1 

^-JjL jL^>-I i^JsLL^ y j-^" 

j*j&>= medfilt2( L j«ijyU) 

: Jl^> 

A=imread('ml .jpg'); 

B=rgb2gray(a); 

C=imnoise(b,'speckle',0.2); 

D=medfilt2(c); 

Subplot( 1,3,1 ) ,imsho w(a) 

Subplot( 1 , 3 ,2),imshow(c) 

Subplot(l,3,3),imshow(d) 

L OjLala lS'j' 1 * t,^-"^-^ ./! L> li^Jj <i^J ti^jj (_^j Uaj Ojj-^ 4j j JjfcJ*^> jl ^3 J^ri 

Wiener2( crij yU,[x,y]) 



u j±3 :«us3 
: J&> 

* olj~" Li J-iis Jj _y J °^ C~9Li ji iS^JJJ U li^J ^5" -I^j ^li 4-*>Li^j 

JL^I jl 

A=imread( ' m2 . jpg ' ) ; 
B=rgb2gray(a); 

C=imnoise(b,'salt & pepper',0.4); 

D=wiener2(c,[4,4]); 

Subplot( 1,3,1 ) ,imsho w(a) 

Subplot(l,3,2),imshow(c) 

Subplot(l,3,3),imshow(d) 

^dii jj| jl fljUiJ ^. -l^ ^ I j jdi dSC Lt o^L. dSUi' Li <u : fspecial(type) £>b" 

O I il /^-iwo -XjS" ^jOs^J^ji Ij (J I o^Li^ol j^^Jl j JbLi jj j-^j tl^i (_$JJ 



.Jjili o j-il.5 Li j ^yxj _yL« 





type 




'average' 




'disk' 


gaussian jJ^f jili 


"gaussian' 




'laplacian' 


GaussianiJJw> b ^^bV j£bi 


'log' 




'motion' 




'prewitt' 




'soloel' 


J3i OJui; ^(jst j£Li 


'unsharp' 



Fspecial('average',x) 



^j-o ^^—^ >l ajlfliml jdLs jl 4^j| (j*-*-* ^ j-"-* 1 ^W*-^ j-."* 

^dLs t ^dL9 .-LjL«J o^Liuol ^dLs ^jjl Jl ^jP^- ^ J °- s ./^ °' j^J-^ ojlJJl j-5 y 

JjoL JLZ^j clVCrcl^C j»JjjjSsJl j5 X jljJLs A^- 5 j^m j-^j QjJ* js^a id-f'li >l ^jOsjLo 



jj&>=imfilter jiU,jiLi f U ) 

Jju .5jj jlS' Aj ^au Sjj* j L$JJ y^\oi ^ (^"' ^ L$ j' o5lal^l ^jjl 
4x4 ojlJJl L oJJjS" jlLs vi^j J ■■llS" 09l>j5 iS^JJJ j' J- 1 -^-^ J~> IS** 4*^y. 

A=imread( ' m4 . jpg ' ) ; 
Blur=fspecial('average',4); 
D=imfilter(a,blur) ; 
Subplot( 1 ,2, 1 ),imshow(a) 
Subplot(l,2,2),imshow(b) 



o o 



I average <^±j^\ ~&t> L* jjJ ^.jj^i 

= fspecial ('disk') 

J^* osA*i 

.JJ j^i ^« jj j-^j *_Jli J (_5^' <— -J^* "I *^-pl> (j-J^i ( j-olS' ^3 

=fspecial('gaussian',x,s) 

X— jlLs jjLa oJIJj'I 

^Jcu^ fspecial('laplacian',a) 

j^P j o-Li j^jS*-! 3x3 ^dLs ^1 ojIwlil.UjO ^jZjVoj \j L»-i jJii -La y y&J jl i^JlS ci^J ^dL9 I 

. C~»l j~*J Jjli 

ajjta ^^vjjjU j I j^^v JjIs jiLi ^SLi j sjljul UI.-uS" ^ J^p laplacian juU 
jjcu= fspecial('log',x,s) 

^jcu= fspecial('motion',len,theta) 
Len— oS' ^p- O-Li ^j-^*-" 
Theta— cS' <*j jlj i j%*> 



fspecial('prewitt') 



Jcu= fspecial('sobel') 



*US" ^yai^Lo I j y_y^ ^>L>^>-I jy 

.x*L* ^yS* average Js*>u y_ j±j> <y_\ 



fspecial( ' ansharp ' ,a) 



x-1 



x+1 



y-1 



y+1 



(n-l,y-l) 



(x,y-D 



(x+l,y-l) 



(x-l,y) 

t 



P(x,yf 

\ 



(x,i,y) 



(n-l,y+l) 



(x,y+l) 



(x+l,y+l) 



oV 



X+l 



X+2 



x+3 



: J&> 

.*LSS" n-^j Ij (X+2,y-2) uL^3ij L cl <dai 'UlS' C-.t.» ^SsjL^A 



y-3 y-2 > 




(x+l,y-2) 


(x+] 


Uy-2) 


(x+l,y+l) 


(x+2,y-3) 


\ 

(x+: 




(x+2,y-l) 


(x+3,y-3) 




5,y-2) 


(x+3,y-l) 



OA 



y-1 



y y+i 




(x,y-l«L 


(x,y) 

/ \ 

/- A 


-► (x,y+l) 


(x+l,y-*f 


(x+l,y) 


(x+l,y+l) 









: 4J i«Jb j« 

I j object j <CL*J jy> cii> La <U. Jl5>Ij 4iib b j <JUsU (j^Jj' ^ J' jl*^ 




^Jr^ 3 L^i^ csi^JJ 0j=^>-* csi^LS^ 3iJ J- 5 ^'j 7 cr" jiJ^" flA" 3' °- Xao cr" 

Jl OXi aS" Cjjj~p ,jJ-L oiLal^l Jj-L*j ^1 _ j P j^j* Jl J.j~&> 

'I OjLp jjL^i ^ji I i ji ^» Jj -L«j ^1 ^5* L^'j^ (.s^" J ^r*" J -Li j o Jjj 

Ja**j7 jji-i jjJ histeq 
S=T(r) 

J**^* <i^*J^j 41*0 4j j 3 ^*-^-» 

OL^« 2 d^J^j— ^ 

ji j^sj ijX^ y 3 ij*} * j-^ 3 (jil ^ -L*-Lw« Lo 4j Ij jS j^sj Jl v jl (_g 'bjjS Jj -Lj 

point prossosing jlC ojj^ ^l^kS: jijlj ^ ju 



Jj-Lj" tfj jS 'aJL-T tnegative L i$ jl** 0' xjjL* ls'^ 2 ^ ^J'- 2 L$L&d$L^j 

g(x,y)=T[f(x,y)] jT j* £ ^ ^ jL y j 0^4, ^ISO 
x,y ^.L^* ^ I f ^jj _^L^> t j ^ijjj f(x,y) j ^j^- ^.j-^" g(x,y) 

oJ~«U ^SoLwikA c~~»l x,y & t^^ - j "I j J jl^> <i5\j x,y <da£> 

jl Aj i<diU« jJ> t j ijli X,y Ajkaj j.S f jljJLo 4j Jais g .S j 1 j.5 j -Lib ^ *^ tiSC j.i 



<^U pixel aJy <j\ ^ f jl J— £j y» «b Jjjl; ^1 ^1 JJ.1 y j jSLi jjU t(r) I Jli« <u 
jiiuL C->J-^ ^\ ji aS"* j^i jj&l jJ ^7 ^L^l jj j j! j7*b/L Ij j Cj jl ^]^Li« 

^15* aS' dS^^J ^jI j.5 JaI j^- (J^jUj J-i JJ d£oj 4j Ij k jl O-Li ^ _jk- j OjJ \j k jl 

ti^jj iZ. -.o.^ 4j s jl jL ojL 4j ^Jj j_j Ja^*j r^k j zXkji .2 Ow*^l ^p* 
^3 O-il^j ^jj ^jjl -US' ^> iUul ^jiji ^tls^' ji ji j^oj tiSC T(r) .5 (_£jL»o.5 j-is oL~o 

greylevel :^L" Jjjlj ^ly jl ^juu 
jl juj j J^s L*pixel ji .c~~»l oiL-o y j^sj l^^-^jj d 1 oj-i j-j 

Jj j-Ssj ^lij Ij jj j J^-* O^j J-J ^3 ^jv> (_gl O j^m t j^jLj S,r Ja— 1 jj v «j y 4j j|j5^j 

.J Jj ^yi jlS" <b (^1^ I j ^SCi 45" Jj!> J^ jUj Ij £j_l jj jl ^jJL^I V 4lT 
^'lojfc L j j^^-" Ij j-jI^j O^jJ-j ( _5^ 2s " ^ 

0 I j j^y^-J jl^J ^1 jr>~^ 

.^ln jljj ^l n <uL>j o*>l> j-j tjl jjc j V 

q\JLi jjI^j Jj -Lj jl o^Lal-ol L [0,L~1] ojL ji O-Li ^^2^0 L (_g ji j*3j jjI^j IjjjU^j jjI^j 
C-JwL^ ^ j^a^i 0-^ (j-* 1 j^aa 2 y** ( ^* o^l^ S— L~ 1 ~r 4j aS' Jj I Jj 0 J^i 

ojlJJl 4iT ^yLoj Usj^25^> 3ji ^ oJ^ 

.i-U^L j ^» j-.^ oL-*^ 1^5^"^ ^ 



^^jl^J jSLi .jy. ^ 4^^f ^ j j r=>0 j CuL' iap c jT S=c*log (r+1) 

Jj-LJ ^jI Jl C~^>l^e~>s-/3 jl 1 _ r ~^P lS^JJJ J j y^^t jt^^* °J^J ,S • w ^' (_5* J^-V cs^J ^r* - ^J^** 1 -3' 
o^Lai^l ^j*i/L ^k-o jjiLio (_$jL-° oj j <i^j jj ti^jjlj ^IaJ^SCj c jjiLlo Wcni (_gl ^ 

.j £ j>- 
(UlS*) jly j jJli 0%-Lj" 

s = c*(r-£) S=c*r 

Ij ^ ^* *CL*£ cJl^«A <u aJjUo ^IS* t-Ui~* ^UOjIjtJ j C 45" 

.x£ oJjj" I yL/s lS^jjj ^ c£'ji b <S a j'-^l J-:^ ij>-j /■ ^j^i 

.jj j^j (_£la>oj|j (_gl y jias*- <_£-b<jjj yLs (_£JLoojLj j ( _ s ^-l j& 
jl i-LS^lj (_gl '. (Jll» (»l 4jj J**^ a <— 1 jJ LSj^" 0 4-1 ^ J ^^-^l (_s^^**' <j J J^ 

l_j ijj>- Jjls . J J^J ^JLS Ij J-^J (jl J> i^g" 0 I Jl _^-> J ^fiS^hiJi Ll J jj J^2J Jl (_gl<U^S^L« 

j j^2j ^Jljy j j __^Ls oLL»^ t^j-jlj ( _$L^~JlS' (jy^l^ *S\J j *^/L ( _$L* ( j-JlS' 

Ij L-ipl) ( ji jj) sharpening -Y -( jif jjL ^U^li U Uj*p) (j^ ^ ^) smoothing 
.wLiL^y. (L&<J edge enhacement L&<J JJt ^ j (jif j±± 

Jl i^-J J>- J J~&j J^^-j ji $Xaa (1) I aS" vjl— u| L*w»A OLL»j^ id^J j) Oi £ 



.(correlation) j^.jjS' (convolution) ^ jJ^lT (.filtering o^Liu-l 
J^>Li oLL»^ twUi^jt pixel lL^j J £^r" *w-JL*> I [aaj L~»j& t^-i jli jlS" j i j-j 

.x£ ^ <jj\jf\>- oT^jL^jkjl jtoi. jjji^TU (^jT^. pixel jlJl«min-^ 

. JjL ^ ^uS' ^ j I Ola ^y_J^S (_5 jS' y> pixel i j>- 

min ^S* y max-Y 

df 4j d£>- jl Ij jT ^U^L^jk j ja pixel jl J^> U- sop ^ IjU :(<cL.) median-V 

J-iis Jj cJs-is- (_£l$Jb- olj Jl ^^JiXS" i >U>eil 4jL« jl 4j Ij |»->^J i-lP J *- i SOrt 

^ (_y> i~>\>£\ ilapl aJL. jj>- aJ. ^ fljltfL-l median jl tc— I medium jl a*\iz*\ 
.s j£ e^lii.^l J^p jjl jl jL ^-Usr ilj j naise ^£"1 ^ j-^^y oJb- noise S/ 

iviSwL jl o.iL* 4jj^j 
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oJ jj J^>\ y _j^ ^Upixel jl d£ ja J^p jjii 

o-Li ai\i maX jl oiLal-ol L (_j=?-J j>- jj j-^j 

Eprocessed=a*x+b*y+c*z+d*u+e*v+f*w+g*l+h*m+i*n 



mask JUpI jl ^ ^ j j>- _/_j^aj" o jj. t>*\kJ\ median tmask jl c— I jl J tj^jjj 

?.> jf^> jl y jil^ y> pixel j j (^jl Jii. <u midian 
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W(-l,-l) 


W(-1,0) 


W(-l,l) 


W(0,-1) 


W(0,0) 


W(0,1) 


W(l,-1) 


W(1,0) 


W(l,l) 



F(x-l,y-l) 


F(x-l,g) 


F(x-l,y+l) 


F(x,y-1) 


F(x,y) 


F(x,y+1) 


F(x+l,y-l) 


F(x+l,y) 


F(x+l,y+l) 



a b 

g(x,y)=J] J]w(s,t)f(x + s,y+t) ^iS^u,^ 

s=-a t=-b 



smoothing spacial filters 
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(J I jj j-^j Jjj OLjJ>- 4^1iI (^^j^J J-*^ J 1 * ^ ' '"^ ^^i" ■Sbtil Li (_£ ^JLs • ^dLs £^i J\n Q a 



weighted smoothing filter 0J3 iSjLotjJoA j±£ 

(_gL*i ^,dL3 Ij L^J ! i_JLpI c-l'.i.^ ji«^> t^yjLp 4j yi~j l^Jl jjj £ ' y> <*j viS^ojj (_£l*pixel 

jij ^~>jj*" *j ^r* 1 ' jjj V*V jL* jlj j^ft jdLs <b 



1/ 
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2/ 
/16 


4/ 
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2/ 
7l6 


1/ 

7l6 


2/ 
7l6 


1/ 

7l6 



^y. ^ILI U <J j:>) I* <J _p <ci j i jl ^Upixel 

i ji>- j <U< 43 j i jl (_$Lft pixel L <JLjLL> j^I^j <_£.i^j jj As*- 

jL^> _f 4flU»l I ^Slj ji 4^ I pad the image y \ <s\j> ^ jj j' 

zero jT ^y^>\ _p & x£ ^> £%*>\ Ij y \ *j\x> *j>-j & pixel <^U- <u dSC I 

4iif jj padding 

c5 j y LS^pixel J^jj cyj j- 5 cr" replicate boarder pixel ^ cy) ^ >s^y. ^ 

.£> ^ j\ ji 5 ^A* pixel 4j 



:Correlation & convolution 

oUl^p I correlation jL* c-LS^ ja ^ a ^s" oaliu-l jT jl j j^L" as" filtering oLUp 
£ a jb ui*^ Ojli; d5C i^jj Ul wLiL ^ VI filtring oLUo <olw> ILIa convolution 

js filter 
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Lprocess=a*n+b*m+c*l+d*w+e*v+f*u+g*z+h*y+i*x 

imfilter (I,mask) jji^a 

MATLAB 

I j jjjU^j 0 J oa jaj JL»^I jJii ijy y y^2j i^jj y »a ^5" jJ 6*6 j ^*-^ Ja~* jl» ^dLs ja 

I=imread ('f.jpg'); 
F 1= ones (9,9)/81; 
F 2 =ones (5,5)/25; 
Mi=imfilter(I,fi); 
M 2 =imfilter (I,f 2 ) 
Figure(l),imshow(nii); 
Figure(2),imshow(m 2 ); 



j a jS u» j\ j> a alii.* I j£ Ja— yj> mask sAy fj\ y & c—l <_$jji~otfspecid jji*o 
mask ^ x£ ^ ^a^J^ & c— .1 overage I ^I^Ij" Jjl lS-^jjj lS-^jjj j- 5 lsLj'- 5 

.jj.L a y L$aop Jbl as" mask jT 
Fspecial('average',3) 



iSS" ^» iUul y yal lSjj j> I j j_£Jj y ^y jA jy-^i l y\ dmnoisc jji^o 

Imnoise (I, 'salt spepper, ' cJiip) 

.ji^La aUul I j <uL. U medium ^di tmed filt 2 jji^o 

I=imread ('f.jpg'); 
F 3 = fspecid ('average',3); 
F 9 = fspecid ('average',9); 
F 15 = fspecid ('average', 15); 
F 35 = fspecid ('average', 35); 
M 3 =imfilter (I,f 3 ) 
M 9 =imfilter (I,f 9 ) 
Mi 5 =imfilter (I,f 15 ) 
M 35 =imfilter (I,f 35 ) 
Figure(l),imshow(m 3 ); 
Figure(2),imshow(m 9 ); 
Figure(3),imshow(m 15 ); 
Figure(4),imshow(m 35 ); 

j oi £ JUpI jT ji lj «/^ Jaip I ^j^j' Jils nais to.5 ^ CJIjj^ lj ^j&j yy^ ^l<uU^ 

oi £ y yfiij jl lj nais i_^Lu mask jl oiLiuol L ^j*-?* Ja-j ( j^jL»j ^^-j y>- 

11 



M=rgb 2 gray (I) 

Mi= imnoise (m, 'salt and pepper',0.1) 
Figure(l), imshow (mi) 
M 2 =med filt2(mi) 
Figure(2),imshow (m 2 ) 



v. 



I 4j ^SLoj (J^ii jj^-i t<5 ^ jS" OsL j>i jl Ij 11. J P§ y^jaj dS J^»j^Jj ^jI d-oLi jj . \ 

(jl jj^i aJj (_jljj (^jiLlLaj - j^JLs jl jL »_So 3 jj <_s>jj> j^JL^ jl jL; i_So jl 3 o-ijS" Jlo^l 

a=imread ( ' 1 1 . j pg ' ) ; 

b=rgb2gray (a) ; 

c=imnoise (b, ' salt & pepper ', 0 . 5 ) ; 
d=medfilt2 (c) ; 
e=wiener2 (b, [3,3]); 
subplot (2,2,1) , imshow (c) 
subplot (2,2,2) , imshow (b) 
subplot (2,2,3) , imshow (d) 
subplot (2,2,4) , imshow (e) 

• ,A ohlc L (^jI aSJ yy '<5>i jS" c^sLj>i ^.i^jj jl Ij X.bmp yy^i d5" a^-^^jj ^jI <<Lolj jj .Y 

.A&o (jioLoJ I j (^s^^j-^ ' o^yaj JLo^l (jl *J 

a=imread ( ' x . bmp ' ) ; 
c=imnoise (a, ' speckle ',0.8); 
imshow (c) 



(_£*i^j3 jl Ij c^ol yy ^Ijl-i *5"7.png L (^jSo'j y..^^ ( -S^> ^ Ju ->^ j ^-L) ^jjl <^ L> jj .V 

^>-3jJ> j(J Ij jJ ^ .rVt <^ jJb Oii^oJ jj £3j V "ST ^gjjjIU" J^JL^S jl O^lfllL^I L iO~i jS" Ot9LjiJ 



f =imread ( ' m7 . png ' ) ; 
l=rgb2gray ( f ) ; 
e=wiener2 (1, [3, 3] ) ; 
figure, imshow (e) 
figure, imshow (f ) 
figure, imshow (1) 



v \ 



^y^j y^s!i j^c^ 3 °' i 5- 0 -' J'-o^' fi.tif jols L ^y^sii ««i _^5" j^^' j^ 3 VAsfrVA 3 

I=imread ( ' f i . tif ' ) ; 
M3=f special ( ' average ' , 3) ; 
M9=f special ( ' average ' , 9) ; 
Ml 5=f special ( ' average ' , 15) ; 
M35=f special ( ' average ' , 35) ; 
J3=imf ilter (I,M3) ; 
J9=imf ilter (I, M9) ; 
J15=imfilter (I,M15) ; 
J35=imfilter (I,M35) ; 
figure, imshow ( J3) 
figure, imshow ( J9) 
figure, imshow ( J15) 
figure, imshow ( J35) 

JU^I f.tif f U L ^ ^ 

.A&:> 

I=imread ('f.tif'); 
M3=f special ( ' disk ' , 3 ) ; 
J3=imf ilter (I,M3) ; 
imshow ( J3 ) 

for x=l : 4 

w ( : , : , : , x) =imread ( ' f . tif ' , x) ; 

end 

f ilme=immovie (w) ; 
implay (f ilme) ; 



^>Jj>c-oJb .JJbO ^jjlo LoJ t^^ > 5j~ > 3 ^ J^" t^^- 0 A^£U*j 3 oL^aJ jj <Aj Ij ^jl <-**jLLo 

.JJbO ^jUaJ j-u Ij oJlo) C^u j Ju 4jbL^jl jljJLo 

x=imread ( ' r . jpg ' ) ; 
b=graythresh (x) ; 
a=im2bw (x, b) 

subplot (1,2,1) , imshow (x) 
subplot (1,2,2) , imshow (a) 
b 

jl ^jtajj aJ^-oJ ^Ia*j" ) aiS" Jjaj Index dj Ij 

p=imread ( ' f iga . jpg ' ) ; 
[x,map] =rgb2ind (p, 2 00) ; 
figure, imshow (p) 
figure, imshow (x, map) 

^i"""^ 3"""} (_5^ d^oLi jJ 

p=imread ( ' f iga . jpg ' ) ; 
q=rgb2gray (p) ; 
y=im2bw (p) ; 
figure, imshow (p) 
figure, imshow (q) 
figure, imshow (y) 

■ J l- j - ' J T aJ^j Ij jj j jJ3~aj . ^ • 



agones (120, 120) ; 
b=zeros (120, 120) ; 
c= [a b] ; 
imshow (c) 



vr 




a=ones (120, 120) ; 
b=zeros (120, 120) ; 
errand (24 0, 24 0) ; 
d= [ a b ] ; 
e= [c; d] ; 
imshow (e ) 




row=25 6; 
col=256; 

imgl=rand (row, col) ; 
img2=round (imgl ) ; 
figure, imshow (img2 ) 




row=25 6; 
col=256; 

mat ( 1 : row, 1 : col ) =0 ; 
for i=l : row; 

for j=l:col-i; 
mat (i, j ) =1; 

end; 

end 

imshow (mat) 




row=25 6; 
col=256; 

mat ( 1 : row, 1 : col ) =0 ; 



for i=l : row; 

for j=l:i; 

Vo 



mat (i, j ) =1; 

end; 

end 

imshow (mat) 



3 Y ♦ ♦ J3I 3 *J 0**3^**) oLal^co jl Ij ji^aj i_So j! ^^JLptj S^jj ^L> d^olj jj Ad 

(ji-> OcLj ^La dj jjie OS" C^j> i_9^>L>- dj>j^ ^ • ojljjl dj Y • • ^f> j£. 

a=imread ( ' pen . jpg ' ) ; 
b=imcrop (a, [100 100 200 200]); 
c=imrotate (b, 90) ; 
subplot (1,3,1) , imshow (a) 
subplot (1,3,2) , imshow (b) 
subplot (1,3,3) , imshow (c) 

. jjb^ is^ij^" f 6- * ^ H j^~3-^ , ^- a> 3 < -^i ^5" ^V-*^ 3-*-} (_s^^ d^oLi jj . ^ ? 

a=imread ( ' pen . jpg ' ) ; 
b=rgb2gray (a) ; 
subplot (1,2,1) , imshow (b) 
subplot (1,2,2) , imhist (b) 

Brightness .alacl L ^Lj 5 ^ oUL£ .W 
Contrast jl&\S 5 jsJ^sl 
i_5?"3j- > 'j y..y^ 3^ j-* 3 j 3 } j 3 . ^ y..y^ Contrast as" A;;-^^) ^jI d_ol>jj .^A 

a=imread ( ' pen . jpg ' ) ; 
c=immultiply (a, 4) ; 

subplot (1,2,1) , imshow (a) 
subplot (1,2,2) , imshow (c) 

t ^>^^> Ij jj^aj ^-i jjb ^ AlS" VY Ij yy^n" Contrast d5" <J^jjjyj ^jI <^LoLj jj ^ 



a=imread ( ' pen . j pg ' ) ; 
c=imdivide (a , 3 ) ; 

subplot (1,2,1) , imshow (a) 
subplot (1,2,2) , imshow (c) 



.julS" diU>l jj>I 5 \ ♦ ♦ I j y^i Brightness &S jl^i^j ^1 4*1; ^> .Y • 



a=imread ( ' pen . jpg ' ) ; 
c=imadd(a, 100) ; 

subplot (1,2,1) , imshow (a) 
subplot (1,2,2) , imshow (c) 

.jjS p$ \ ♦ ♦ I j y^i Brightness aS ^y .Y \ 

a=imread ( ' pen . jpg ' ) ; 
c=imsub tract (a, 100) ; 

subplot (1,2,1) , imshow (a) 
subplot (1,2,2) , imshow (c) 



a=imread ( ' pen . jpg ' ) ; 
c=rgb2gray (a) ; 
subplot (1,2,1) , imshow (c) 
subplot (1,2,2) , imcontour (c,4) 



t5 ^>jj j^sJI <*j> j\ i^^-i) jjLLoJ jjLojl y pen . j pg y^a j>^>-^o *J j^,_»_a>1^>- .YY 
(t^j^JIprewitt 

a=imread ( ' pen . jpg ' ) ; 
f =f special ( ' prewitt ' ) ; 
x=imf ilter (a, f ) 
subplot (1,2,1) , imshow (a) 
subplot (1,2,2) , imshow (x) 

a=imread ( ' pen . jpg ' ) ; 

f =f special ( 'motion' ,50,90) ; 

x=imf ilter (a, f ) ; 

vv 



subplot (1,2,1) , imshow (a) 
subplot (1,2,2) , imshow (x) 

a-i^j C^jIj ^ V*-?" *—*-Q-^ j n3J 05" ^> d5" J^_lS" ^>IjJs> iJJJbii OS" ^> ^»l»-9 ^-^J .Y& 

.AJjL f ' <5jljjl dj C-S j> OAJj^ 

a=imread ( ' pen . jpg ' ) ; 

f=f special ( ' motion ' ,40,0) ; 

x=imf ilter (a, f ) ; 
subplot (1,2,1) , imshow (a) 

subplot (1,2,2) , imshow (x) 



f«-T j*-ou Jjli ojljJl o - "^.^ j*M 



a=imread ( ' pen . jpg ' ) ; 

f =f special ( ' laplacian ',0.5); 

x=imf ilter (a, f ) ; 

subplot (1,2,1) , imshow (a) 

subplot (1,2,2) , imshow (x) 



s^JLa! y^,ns i^jS dj_i_^j Ij yjy^u j^j OAJj C^Ji-S ^jS" jZ^j^Jb Jj^l> J*. (^- a ^3- > 



a=imread ( ' pen . jpg ' ) ; 
b=rgb2gray (a) ; 
c=histeq(b) ; 

subplot (1,3,1) , imshow (b) 
subplot (1,3,2) , imshow (c) 
subplot (1,3,3) , imhist (c) 



VA 



^jioloJ i^^r^j-'' lj y. r ) ,n "'' 3^ j - * Okies' i_^>^S" Ij ^jl jjL^ j^" (_£^3j3 jl Ij 



a=imread ( ' pen . jpg ' ) ; 
b=imresize (a, 0.6) ; 
subplot (1,2,1) , imshow (a) 
subplot (1,2,2) , imshow (b) 

Ij (_) C^>^3 jJ.5~oj (ft^ftl^js- ^ JL> t C**J j^SLij ^.3-^' (jjl 'ffrijj" 5 

I, aJi .n 



aJi 




a=imread ( ' m6 . jpg ' ) ; 
b=im2bw (a) ; 
clones ( size (b) ) ; 
d= [b, c] ; 

figure, imshow (d) 



j£ j V - • J3^ 3 *J * 3^ * ) 'I ,n "' ?c - 0 jl I j y.3* £2 - 1 ' < -^i jl (.s-^V l - S ^^3 - H t_s^.l j-? ' 
d^o jjb o^l^ ^jij>jj> OcLo (_£la> jjic- o5" jj> C^j> dj>j>i V • ojlAil dj j5" ljj> Y • • 

.JJb^ l jioLoJ (_j?'3j^ > Ij jt.$*^> 



a=imread ( ' pen . jpg ' ) ; 
b=imcrop (a, [40 40 200 200]); 
c=imrotate (b, -20) ; 
subplot (1,3,1) , imshow (a) 
subplot (1,3,2) , imshow (b) 
subplot (1,3,3) , imshow (c) 



A. 



